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Abstract; 
Background; Necrotising enterocolitis (NEC) is the most commonly occurring gastrointestinal emergency in 
preterm infants. This study was conducted to determine frequency of necrotizing enterocolitis (NEC) in preterm 
infants less 1.5 Kg taking probiotics at a tertiary care hospital. Material and Methods; Consecutive 270 preterm 
neonates having weight less than 1.5 Kg was taken in this descriptive case – series study.   Once registered, the 
study cases were fed with Infloran (Lactobacillus acidophilus) and Bifidobacterium infants, 125 mg/kg per dose 
was given twice daily with breast milk until discharged and were followed for two weeks to see NEC. The 
amount of feeding was advanced slowly if tolerated, with no more than 20 mL/kg per day increment per day. 
These study cases were followed for 15 days to record outcome variable i.e. NEC. Data was analyzed by using 
SPSS Version 20. Results; Of these 270 study cases, 139 (51.5%) were boys while 131 (48.5%) were girls. 
Mean gestational age of our study cases was 29.61 ± 2.66 weeks (with minimum gestational age was 24 weeks 
while maximum gestational age was 34 weeks). Of these 270 study cases, 147 belonged to urban areas and most 
of our study cases i.e. 179 (66.3%) were poor, 79 (29.3%) were from middle income families and only 12 (4.4%) 
belonged to rich families. Mean weight of our study cases was 1312.85 ± 78.66 grams. Mean maternal age was 
noted to 27.91 ± 4.24 years, 170 (62.96 %) mothers were less than 30 years of age  and most of these mothers 
were illiterate i.e. 191 (70.7%). Majority of these mothers i.e. 170 (62.96 %) had parity less than 3. Mean 
duration on probiotics was noted to be 14.88 ± 1.38 days. Necrotizing enterocolitis was noted in 15 (5.6%) of our 
study cases.  
Conclusion; Our study results have shown that frequency of necrotizing enterocolitis (NEC) was low in preterm 
infants using probiotics. The use of probiotics was effective in the prevention of NEC and our study results 
support the use of probiotics in these infants. Probiotics were found to be safe, reliable and efficacious in our 
study. NEC was significantly associated with gender, gestational age, residential status, poor socioeconomic 
status, increasing maternal age and parity and duration on probiotics.  
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Introduction; 
Probiotics are defined as “live microorganisms which, when administered in adequate amounts, confer a health 
benefit on the host.” 1 In order for a microorganism to be considered a probiotic, it must be of human origin and 
be nonpathogenic in nature. Probiotic microorganisms are also often referred to as commensal bacteria, or 
protective microorganisms which are part of the normal flora. In contrast, prebiotics such as fructo-
oligosacchrides, galacto-oligosaccharides, and lactulose are supplements that enhance the growth of potentially 
beneficial intestinal microbes such as Bifidobacterium species.2 
The term “necrotizing enterocolitis” (NEC) often reflects a spectrum of intestinal conditions that differ with 
respect to the pathogenesis.3 Necrotizing enterocolitis (NEC) is an inflammatory disease of the intestine, often 
associated with sepsis and frequently complicated by perforation, peritonitis, and death. Despite the significant 
advances in neonatal clinical and basic science investigation, NEC often is an incurable disease. Specific 
therapeutic strategies are lacking because unknown etiology. Mortality rate is high and long-term prognosis in 
survivals is very poor. The inflammatory process, starting from intestinal mucosa, involves distant organs 
including the central nervous system, with an increased risk for neurodevelopment delay. The total annual 
estimated cost of caring for affected infants with NEC only in the United States ranges between $500 million and 
$1 billion.4 Necrotizing enterocolitis (NEC) is the leading cause of death from gastrointestinal causes in 
premature infants, and its overall survival has not improved in the past three decades 5. Necrotizing enterocolitis 
(NEC) is the most common acquired disease of the gastrointestinal tract in preterm infants, whereas probiotic 
supplementation might reduce NEC risk and potentially provide benefits to preterm infants 6,7. Probiotics have 
been suggested to prevent severe necrotizing enterocolitis (NEC) and decrease mortality in preterm infants 8. 
Janvier et al reported 5.4 % frequency of NEC in preterm (less than 1.5 KG) taking probiotics 9.  
In Pakistan, where preterm births are more common 10 no such study has been done previously. So this study was 
conducted  to know frequency of NEC in preterm neonates.  
 
Material and methods 
Consecutive 270 preterm neonates having weight less than 1.5 Kg was taken in this descriptive case – series 
study. Both boys and girls preterm neonates aged less than 10 days with weight less than 1500 grams were 
included in this study. Patients with significant heart disease and cystic fibrosis, already taking probiotics, known 
cases with malignancies were excluded from our study.   Once registered, the study cases were fed with Infloran 
(Lactobacillus acidophilus) and Bifidobacterium infants, 125 mg/kg per dose was given twice daily with breast 
milk until discharged and were followed for two weeks to see NEC. The amount of feeding was advanced slowly 
if tolerated, with no more than 20 mL/kg per day increment per day. These study cases were followed for 15 
days to record outcome variable i.e. NEC. Data was analyzed by using SPSS Version 20.  
 
Results;  
Our study included a total of 270 preterm infants who met inclusion criteria of our study. Of these 270 study 
cases, 139 (51.5%) were boys while 131 (48.5%) were girls. Mean gestational age of our study cases was 29.61 
± 2.66 weeks (with minimum gestational age was 24 weeks while maximum gestational age was 34 weeks). Of 
these 270 study cases, 147 belonged to urban areas and most of our study cases i.e. 179 (66.3%) were poor, 79 
(29.3%) were from middle income families and only 12 (4.4%) belonged to rich families. Mean weight of our 
study cases was 1312.85 ± 78.66 grams. Mean maternal age was noted to 27.91 ± 4.24 years (with minimum 
maternal age was 21 years while maximum age was 36 years), 170 (62.96 %) mothers were less than 30 years of 
age  and most of these mothers were illiterate i.e. 191 (70.7%). Majority of these mothers i.e. 170 (62.96 %) had 
parity less than 3. Mean duration on probiotics was noted to be 14.88 ± 1.38 days (with minimum duration was 2 
days while maximum duration was 8 days). Necrotizing enterocolitis was noted in 15 (5.6%) of our study cases. 
 
Discussion; 
Despite remarkable advances over the past 2 decades in the field of neonatology, answers to the prevention and 
management of necrotizing enterocolitis (NEC) remain elusive 11-14. Our study included a total of 270 preterm 
infants who met inclusion criteria of our study. Of these 270 study cases, 139 (51.5%) were boys while 131 
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(48.5%) were girls. Similar results have been reported in different studies showing male gender predominance 
over female gender. Rashid et al 15 also reported male gender predominance wit 62 % male preterm neonates, 
these findings are close to our study results. A study by Parveen from Abbottabad also reported male gender 
preponderance in preterm babies which is same as that of our study results 16. Khan et al 17 also reported male 
gender predominance with 57 % preterm male neonates which is in compliance with that of our study results. A 
study done in Thailand 18 also reported male gender preponderance which is in compliance with our study 
results. A study conducted by Janvier et al 9  reported 56 % male gender preponderance which is similar to that 
of our study results.  
Mean gestational age of our study cases was 29.61 ± 2.66 weeks (with minimum gestational age was 24 weeks 
while maximum gestational age was 34 weeks). Mean gestational age of boys was 29.99 ± 2.41 weeks while that 
of girls was 29.21 ± 2.85 weeks (p = 0.016). Our study results have indicated that majority of our study cases i.e. 
157 (58.1%) had gestational age ranging from 30 to 34 weeks. Khan et al 17 reported 33 ± 2.4 weeks which is 
slightly higher than our findings, the reason for this difference is due to our methodology/inclusion criteria as we 
only included preterm neonates less than 34 weeks of gestation while Khan et al 17 included up to 36 weeks of 
gestation. A study conducted by Janvier et al 9  reported 28.9 ± 2.2 weeks mean gestational age which is close to 
our study results. Similarly Rashid et al 15 reported 32.4 ± 1.8 weeks which is similar to our findings.  
Venkataraman et al 19 reported 28.8 ± 2.0 weeks gestational age which is close to our stud results. 
Mean weight of our study cases was 1312.85 ± 78.66 grams. Mean maternal age was noted to 27.91 ± 4.24 years 
(with minimum maternal age was 21 years while maximum age was 36 years), 170 (62.96 %) mothers were less 
than 30 years of age  and most of these mothers were illiterate i.e. 191 (70.7%). Majority of these mothers i.e. 
170 (62.96 %) had parity less than 3. A study conducted by Cheema et al 20 reported 1252 .7 ± 129.2 grams 
mean weight in preterm infants less than 1.5 kg. these findings of Cheema et al 20 are in compliance with that of 
our study results. A study conducted by Janvier et al 9  reproted 1207 ± 376 grams which is similar to that of our 
study findings.  
Mean duration on probiotics was noted to be 4.88 ± 1.38 days (with minimum duration was 2 days while 
maximum duration was 8 days). Necrotizing enterocolitis was noted in 15 (5.6%) of our study cases. A study 
conducted by Janvier et al 9  reported 5.4 % NEC with use of probiotics which is similar to that of our study 
result. A study conducted by Cheema et al 20 reported 10.95% NEC with use of probiotics which is also close to  
our study findings. Saengtawesin et al 18 from Thailand also reported that use of probiotics was found to be 
effective in the prevention of NEC in preterm infants.  
 
Conclusion; 
Our study results have shown that frequency of necrotizing enterocolitis (NEC) was low in preterm infants using 
probiotics. The use of probiotics was effective in the prevention of NEC and our study results support the use of 
probiotics in these infants. Probiotics were found to be safe, reliable and efficacious in our study. NEC was 
significantly associated with gender, gestational age, residential status, poor socioeconomic status, increasing 
maternal age and parity and duration on probiotics.  
 
References 
1.  Luedtke SA,  Yang JT,  Wild HE. Probiotics and necrotizing enterocolitis: finding the missing pieces of the 
probiotic puzzle. J Pediatr Pharmacol Ther. 2012;17(4):308–28. 
2. Westerbeek EA, van den Berg A, Lafeber HN, Fetter WP, van Elburg RM. The effect of enteral 
supplementation of a prebiotic mixture of non-human milk galacto-, fructo- and acidic oligosaccharides on 
intestinal permeability in preterm infants. Br J Nutr. 2011 Jan; 105(2):268-74. 
3.  Terrin G, Scipione A,   De Curtis  M. Update in pathogenesis and prospective in treatment of necrotizing 
enterocolitis. Biomed Res Int. 2014;2014:543765.  
4. Neu J, Walker WA. Necrotizing enterocolitis. N Engl J Med. 2011;364(3):255-64. 
5. Hackam DJ, Good M, Sodhi CP. Mechanisms of gut barrier failure in the pathogenesis of necrotizing 
enterocolitis: toll-like receptors throw the switch. Semin Pediatr Surg. 2013;22(2):76-82. 
Journal of Medicine, Physiology and Biophysics                                                                                                                              www.iiste.org 
ISSN 2422-8427     An International Peer-reviewed Journal 
Vol.43, 2018 
 
56 
6. Wang Q, Dong J, Zhu Y. Probiotic supplement reduces risk of necrotizing enterocolitis and mortality in 
preterm very low-birth-weight infants: an updated meta-analysis of 20 randomized, controlled trials. J 
Pediatr Surg. 2012;47(1):241-8. 
7. Mihatsch WA. What is the power of evidence recommending routine probiotics for necrotizing enterocolitis 
prevention in preterm infants? Curr Opin Clin Nutr Metab Care. 2011;14(3):302-6.  
8. Mihatsch WA, Braegger CP, Decsi T, Kolacek S, Lanzinger H, Mayer B, et al. Critical systematic review of 
the level of evidence for routine use of probiotics for reduction of mortality and prevention of necrotizing 
enterocolitis and sepsis in preterm infants. Clin Nutr. 2012;31(1):6-15. 
9. Janvier A, Malo J, Barrington KJ. Cohort study of probiotics in a North American neonatal intensive care 
unit. J Pediatr. 2014 May;164(5):980-5.  
10. Fahim F, Nisa MU. Contribution of Preterm Delivery to Perinatal Mortality 
J Postgrad Med Inst. 2004;18(2):275-9. 
11. AlFaleh K1, Anabrees J. Probiotics for prevention of necrotizing enterocolitis in preterm infants. Cochrane 
Database Syst Rev. 2014 Apr 10;(4):CD005496. doi: 10.1002/14651858.CD005496.pub4. 
12. Samuels N1, van de Graaf R1, Been JV1, de Jonge RC1, Hanff LM2, Wijnen RM3, et al. Necrotising 
enterocolitis and mortality in preterm infants after introduction of probiotics: a quasi-experimental study. Sci 
Rep. 2016 Aug 22;6:31643. doi: 10.1038/srep31643. 
13. Aceti A1,2, Gori D3,4, Barone G5,6, Callegari ML7,8, Fantini MP9,10, Indrio F11,12,13, et al. Probiotics and Time 
to Achieve Full Enteral Feeding in Human Milk-Fed and Formula-Fed Preterm Infants: Systematic Review 
and Meta-Analysis. Nutrients. 2016 Jul 30;8(8). pii: E471. doi: 10.3390/nu8080471. 
14. Neu J, Walker WA. Necrotizing enterocolitis. N Engl J Med. 2011;364(3):255-64. 
15. Rashid J, Shahid M, Anwar S, Sharaf D, Bhatti T. Frequency of intraventricular haemorrhage in preterm 
neonates Pak J Med Health Sci. 2010;4(4):515-9.  
16. Parveen Z. Birth Weight Percentiles by Gestational Age: A Hospital Based Study. J Ayub Med Coll 
Abottabad. 2001;13(2):22-7.  
17. Khan MR, Maheshwari RK, Shamim H, Ahmed S, Ali SR. Morbidity pattern of sick hospitalized preterm 
infants in Karachi, Pakistan. J Pak Med Assoc. 2012;62(4):386-8.  
18. Saengtawesin V, Tangpolkaiwalsak R, Kanjanapattankul W. Effect of oral probiotics supplementation in the 
prevention of necrotizing enterocolitis among very low birth weight preterm infants. J Med Assoc Thai. 
2014 Jun;97 Suppl 6:S20-5. 
19. Venkataraman PS, Tsang RC, Steichen JJ, Grey I, Neylan M, Fleischman AR. Early neonatal hypocalcemia 
in extremely preterm infants. High incidence, early onset, and refractoriness to supraphysiologic doses of 
calcitriol. Am J Dis Child. 1986 Oct;140(10):1004-8. 
20. Cheema SM, Saleem M, Ashfaq MW. Oral probiotics versus no treatment for the prevention of necrotizing 
enterocolitis in low birth weight infants. J Rawalpindi Med Coll. 2015;19(1):33-36. 
 
